Background: Sedentary behaviour is any waking behaviour characterised by an energy expenditure of ≤1.5 metabolic equivalent of task while in a sitting or reclining posture. Prolonged bouts of sedentary behaviour have been associated with negative health outcomes in all age groups. We examined qualitative research investigating perceptions and experiences of sedentary behaviour and of participation in non-workplace interventions designed to reduce sedentary behaviour in adult populations.
Introduction
Over the last decade, sedentary behaviour has emerged as an important public health issue. Sedentary behaviour has become the focus of research, clinical and policy interest. Evidence supporting the detrimental effects of prolonged sedentary time on health and wellbeing in individuals of all ages is rapidly growing [1] [2] [3] . In the general population, sedentary behaviour has been associated with an increased risk of a range of health problems including, cardiovascular conditions [4] , mood disorders [5] and allcause mortality [6] . Some clinical populations, for example stroke survivors [7] or those living with frailty [8] , are more prone to engage in long, uninterrupted bouts of sedentariness. This is likely to contribute to increased risk of adverse health outcomes and limit the potential of rehabilitation therapies.
Sedentary behaviour is defined as 'any waking behaviour characterised by an energy expenditure of ≤1.5 metabolic equivalents of task while in a sitting, reclining or lying posture' (p.5). Sedentary behaviour is distinct from physical inactivity, which is defined as insufficient physical activity levels to meet current recommendations (150 min of moderate -vigorous physical activity a week) [9] . Previous systematic reviews related to sedentary behaviour have primarily focused on measurement of, determinants of and the health-related effects of sedentary behaviour, focused on interventions designed to reduce sedentary behaviour [10] [11] [12] or on whether physical activity is effective for offsetting the negative effects of sedentary behaviour [13] . These reviews explore intrapersonal, social, environmental, physical environmental and policy correlates of sedentary behaviour [14] , and the relationship between sedentary behaviour and health-related quality of life. Systematic reviews of qualitative data are becoming more commonplace and have explored adults' experiences of physical activity [15] and acceptability of physical activity interventions [16] . Qualitative research can contribute to our understanding of factors that influence sedentary behaviour, assist with identification of modifiable determinants, and help identify barriers and facilitators to promoting sedentary behaviour change.
The aims of the current review were to produce a systematic, thematic synthesis of qualitative research investigating (i) adults' experiences of sedentary behaviour, and (ii) participation in interventions designed to reduce sedentary behaviour in adults. We sought to understand peoples' perceptions and experiences of sedentary behaviour in order to identify what barriers and facilitators influence sedentary behaviour in adults. As this review was undertaken as part of a research programme that will develop and test a community-based sedentary behaviour reduction intervention for stroke survivors, we excluded workplace-based studies.
We also aimed explore the views of carers, relatives and health and social care professionals in relation to sedentary behaviour in adults, however, we were not able to identify any data to directly address this aim.
Methods

Search strategy
This review has been undertaken in line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) standards. The protocol was published on the PROSPERO database ID: CRD42017083436.
A systematic search of seven databases (MEDLINE, AMED, Cochrane Database of Systematic Reviews, PsychINFO, SPORTDiscus, CINAHL and Web of Science) was performed in September 2017. Search terms were developed in collaboration with an information specialist (Additional file 1). Inclusion and exclusion criteria are listed in Table 1 .
Following the search, three reviewers (GHR, RW and DJC) jointly screened the first 150 titles and abstracts -this allowed for review and refinement of the inclusion criteria. Thereafter, GHR and RW independently screened the Adults (≥18 years), caregivers/friends/family in relation to SB in adults, health care professionals specific to SB in adults. Adults must have had first-hand experience of being sedentary and/or being involved in programmes designed to change SB.
Children or adolescents (≤17 years), caregivers/family/friends in relation to SB in children, paediatric health care professionals Workplace-based studies
Data collection
Primary research studies using qualitative data collection methods for example, study data may be generated through interviews, focus groups, qualitative observational studies Solely quantitative methods.
Data analysis
Qualitative methodology e.g. thematic, content, framework Solely quantitative methods. Descriptive accounts where no evidence of qualitative method or analysis Format English and peer-reviewed. No date restrictions were applied Grey literature -posters, conference abstracts, supplements, book chapters, case studies, reviews, dissertations/ thesis, editorials remaining titles and abstracts (50% each). Full text articles were independently reviewed by the same two reviewers; disagreements were resolved through discussion with a third reviewer (DJC). A backward search of references of eligible papers did not identify any additional studies.
Data extraction
The following data were extracted from each study: author(s), year of publication, study purpose, sample characteristics, country, methodological considerations, findings and discussion. One-third of the included studies were randomly selected and subject to double data extraction and quality assessment. The data extraction tables and quality assessment reports for papers subject to double data extraction and quality assessment were reviewed by a third reviewer (DJC), then discussed with the primary reviewers (GHR and RW). The level of agreement for data extraction was found to be good; there was also a satisfactory level of consistency in the quality assessment ratings for these papers.
Quality assessment
The National Institute for Health and Care Excellence qualitative appraisal guidance was used to assess methodological quality [17] . Studies were evaluated using a 14-item quality assessment checklist (Table 3) . Reviewers endorsed the presence or absence of domain characteristics as clear, unclear or not reported. The checklist assessment of study quality can be marked: (++) the majority of the criteria have been fulfilled; (+) some of the criteria have been fulfilled; or (−) very few of the criteria have been met. Differences in quality assessment ratings between the reviewers were discussed until consensus was reached. Quality was assessed for descriptive purposes; papers were not excluded on the basis of the quality assessment; we drew upon relevant data from all included studies.
Data synthesis
A thematic synthesis approach was used [18] . Data from primary studies were used to initially develop descriptive themes that closely reflected study findings. Analytical themes were then formulated that go beyond the data and generate new interpretations of the results [18] ; this involved three main stages:
1. Key findings, including the title of themes, from each article, specific to the review aims, were coded by GHR and RW using NVivo 10 [19] . 2. Codes were organised to identify relationships, similarities and differences between the data. This stage identified key descriptive themes and subthemes.
3. Analytical themes were developed. This was an iterative and cyclical process. Reviewers explored the descriptive themes to generate novel findings based on the amalgamated data with the view of helping to inform future intervention development, policy and practice towards sedentary behaviour.
In this review, '' represent authors' quotations whereas "" are used for participants' own words.
Results
Literature search
From 25,170 titles and abstracts identified (Fig. 1) , 25, 020 were excluded. Full texts of 150 papers were assessed for eligibility; 44 were found to be eligible; reasons for exclusions are stated in Fig. 1 . The 44 eligible studies fell into two categories; studies of the experiences of individuals outside of the workplace (n = 30), including, the experiences of those with a medical condition and those who had participated in programmes to reduce sedentary behaviour and, studies focused on sedentary behaviour in the workplace (n = 14). As previously stated, we made a post-hoc decision to remove studies that specifically examined workplace associated sedentary behaviour. Included studies are listed in Table 2 . See Fig. 1 for PRISMA diagram and Additional file 2 for the references for the 14 workplace studies.
Study characteristics
Studies were published between 1995 [20] and 2017 [21] [22] [23] [24] [25] [26] [27] [28] ; 25 were published between 2008 and 2017 ( Table 2) . All but two studies [29, 30] examined the perceptions, experiences and sedentary behaviours of individuals living in Western countries. Whilst contemporary definitions differentiate between sedentary behaviour and physical activity [9] , in the papers included in the review, thirteen focused specifically on sedentary behaviour and seventeen considered sedentary behaviour experiences, perceptions or reduction of sedentary behaviour in the context of physical activity participation.
Eleven studies examined experiences and/or perceptions of sedentary behaviour in older adults (typically ≥60 years) [20, 22, 25, 26, 28, 29, [31] [32] [33] [34] [35] ; ten studies focused on sedentary behaviour in people diagnosed with a medical condition [21, 23, 24, [36] [37] [38] [39] [40] [41] [42] , four explored the perceived impact of socio-economic status on sedentary behaviour [43] [44] [45] [46] , two examined university students' experiences of sedentary behaviour [27, 47] , two focused on working-age adults [30, 48] , and one focused on cultural influences on sedentary behaviour [49] . The views of 918 individuals from ten countries are represented. Participants' ages ranged from 18 to 92 years. Sample size ranged from 9 [31] to 90 [29] . In 20 studies, the sample was predominantly female or only recruited females, two studies investigated men only, and the remaining eight studies explored experiences of both men and women.
Overall, 22 studies examined adult's experiences and perceptions of sedentary behaviour, and eight studies investigated participant's experiences of engaging in interventions designed to reduce sedentary behaviour. The intervention studies included older adults [22, 25, 28, 34] , overweight women [37, 42] , women living in disadvantaged neighbourhoods [45] or adults at risk of type 2 diabetes [21] .
Quality assessment
Most studies were graded highly across the fourteen quality domains (Table 3) . Twenty-one (70%) papers were graded ++ (good). Six papers were graded + (moderate); in these papers description of data generation and analysis was limited; in five [21, 22, 34, 38, 43] the role of researcher(s) was not described in sufficient detail, and ways in which the relationship between participants and researcher(s) may have influenced the study were not considered. Three papers were rated as -(low). These papers did not clearly report how data were generated, nor the stages of or who was involved in the analysis. These papers did not discuss research limitations and were evaluated as being narrow in their conclusions.
Thematic synthesis
In total, 354 raw codes were recorded, from which ten descriptive themes emerged. After further analysis, three analytical themes were identified focusing on (i) the impact of different life stages on sedentary behaviour, (ii) lifestyle factors influencing sedentary behaviour, and (iii) barriers and facilitators to changing sedentary behaviour (Fig. 2 ). were established in childhood. Individuals explained how social and physical environments in which they grew up in influenced their levels of sedentariness [38, 46] . Parenting style as a determinant of sedentary behaviour was also described. In one study published in 1995 interviewing older women, one 'inactive woman' [defined as someone who did not exercise 'regularly'] reported that her mother would at times tell her she was "overdoing it" and she had "better sit down and read a book or do a bit of sewing". While this reflects a single perspective on the influence of parental attitudes toward activity in a different time period, it highlights the perceived importance of parental influences on shaping later life attitudes toward sedentary behaviour [20] .
Other factors impacting levels of sedentary behaviour at this stage were family norms, social pressures, and the interests and capabilities of the participant [20] . For example, a 'turning point' in later childhood was described; individuals would compare, for example, their performance or competency in sport to that of their peers. This comparison led some to focus their efforts on less active pursuits: "If you are not good at organised sport you are not going to continue it". Such turning points could shape later life decisions to engage in pursuits which gave pleasure, such as knitting, needlework and watching television, but which were nonetheless sedentary. [20] . However, attitudes toward sedentary behaviour formed at this stage were not immutable and could be subject to change as a result of later life experiences. In more recent studies, one participant explained that after leaving home her level of sedentary behaviour remained the same as that imposed in the family home [46] , while in contrast, another interviewee explained that he was now free to engage in as much sedentary behaviour as he wanted [47] . 
Student and adulthood
Naturally, social and family roles, employment and economic circumstances changed over time in adulthood. Such factors were reported as directly influencing time spent sedentary, the consequences of which, could act as facilitators or barriers to reducing sedentary time. In the two studies focused on university student experiences, students reported engaging in high levels of sedentary behaviour. They identified that academic pressures and university culture required long periods of sitting. The sedentary tendency promoted in academic settings seemed to encroach on other areas of life as participants "become used to living like that" [38] . Healthy life choices were described as being "sacrificed" over gaining an education. For some, this appeared to be a source of conflict as the behaviour was inconsistent with their knowledge of a healthy lifestyle [27, 47] .
Sedentary behaviour associated with employment and the influence of employment on daily life emerged as an important determinant of sedentariness. Employment (or lack of [41] ) was described as "directly" influencing levels of sedentary behaviour [48] . This was evident across a range of different participant groups. Factors that increased sedentary behaviour included: commuting to work; inconsistent or long working hours meaning people found it difficult to be active; having to sit at a desk; attend meetings [37] ; or due to the effects associated with work, including stress and fatigue [38, 43, 48, 49] . In contrast, participants in a study of stroke survivors explained that, after resigning from employment due to their health, they used exercise to fill their empty daily schedules [41] .
In adulthood, family roles or "obligations" [38] such as increased responsibilities around the home, relationships or being a parent appeared to be a To achieve the highest grade (++) consensus between reviewers was required common factor that affected levels of sedentariness: "you get tied up with the social engagement of your family" [30] . These pressures were also reflected in experiences of sedentary behaviour interventions as family and work commitments were a common barrier to compliance [37, 42] . While physical and time demands associated with children generally limited parents' opportunities to engage in physical activity, for some, responsibilities for children meant that they did not have the free time to be sedentary. Indeed, some described children as 'energetic resources' [20, 44, 48] .
Retirement and later life
Older participants, in the later stages of life, described a general slowing down and becoming more sedentary as a result of internal (i.e. interests, routines and ageing) and external (i.e. expectations, social norms) pressures. The hobbies and leisure activities that older adults took part in were predominately sedentary e.g. passive television (TV) viewing [25, 28] , reading, sewing [38] , and knitting [26] . It seemed that while older adults acknowledged the negative consequences related to their sedentary activities, such concerns were displaced if the behaviours were enjoyable, and associated with cognitive or social benefits: 'Many of the participants described how their preferred sedentary behaviour provided them opportunities to meet new people' [22] . Stigmatising aspects of participants' social identities also emerged and cohered around the view that older adults can be viewed by others as 'tired, sick, lonely, or depressed' [26] , and that they should 'sit all day'. While it was not explicitly reported, this view appeared to be held by society, friends and family (as well as some older adults themselves). Older adults interviewed in one study reported feeling 'typecast' as "not useful" or "unable" and that sitting should be their 'main mode of living' [31] . Despite these perceived pressures, some participants endeavoured to stay physically active, and harboured what was described as an 'active ageing attitude' [32] . Notwithstanding this however, older adults' experiences and perceptions of limitations in relation to their ageing bodies appeared highly salient: "I use to do a lot more things but now… you just can't do it" [26, 29] . For some, an increase in sedentary behaviour was motivated by their concerns that 'standing up more would interfere with the strategies they had put in place' , in response to their declining health or mobility [31] (see 3.5.4).
There were mixed views about the health benefits of reducing sedentary behaviour and maintaining a physically active lifestyle. A widely held belief that older adults should 'rest' [31] was reported, and whilst encouraging rest may be perceived as a 'caring gesture' by family or friends, participants pointed out that this behaviour 'took opportunities for being active and independence away from them' [31] . On the other hand, some studies highlighted how family members positively influenced and supported older adults to reduce time spent sedentary through the shared responsibility of looking after grandchildren [48, 49] . 
Illness
It was commonly reported that the impact of poor health contributed to prolonged periods of sedentary behaviour. Participants explained that symptoms associated with health status, such as 'fatigue' and 'pain' increased sedentary behaviour [24, 36, 39] . Interestingly however, pain and stiffness were also reported as reasons for breaking up periods of sedentary behaviour and increasing activity levels [40] [41] [42] . This bi-directional relationship between sedentary behaviour and illness was further exemplified when participants described sedentariness and mental health [31, 38] . Depression was commonly linked to use of sedentary behaviour [24, 31] with some explaining that: 'overcoming depression is essential to reducing sedentary behaviour' [24] , that they became more active 'to fight depression' [31] , or sedentary behaviour was used to 'switch off ' and 'remove themselves from their depressive frame of mind' [46] .
Engaging in sedentary behaviour was a common strategy used by participants to prevent declining health or further injury, and transitioning back into illness. Sedentary behaviour was adopted by some as a means to recover from and manage chronic disease symptoms [24, 31] and rest was viewed as an important element in the recovery process [24] , suggesting that sedentary behaviour was used as a precautionary or protective behaviour. There was also evidence to suggest that caring for and looking after family or friends who lived with a health problem reduced levels of activity and increased sedentary time [31, 36, 38, 48] : "My wife has a serious lung disease. We are very limited in doing things … Before, we always went out to concerts" [36] .
Theme 2: lifestyle factors influencing sedentary behaviour Individual
The range of sedentary behaviours individuals reported engaging in were considerable and included: reading, watching TV, crosswords, meditation, knitting, bingo, eating, gaming, studying, religious functions, motorised transport and 'simply lying down' [24] . Participants' interests (or at least their levels of activity and sedentary behaviour [30] ) seemed to be influenced by age, gender [48] , physical mobility, culture [49] and socio-economic status [43] . One interviewee reported that the sedentary activities engaged in 'were an important part of their life and self-image' [42] and to change this would not only be difficult, but it would change who they are as a person. Participants in two studies reported engaging in sedentary behaviour because it was "comfortable" and "relaxing" [24, 38] . Indeed, this was described as a potential barrier as people were concerned that breaking up sedentary behaviour would 'ruin' their enjoyment. In line with the pleasurable attributes of sedentary behaviour, individuals described using it as a reward [42] .
Given this level of enjoyment, certain sedentary activities appeared to be a 'compulsion' as some participants described needing 'self-discipline' [47] or having to make a 'conscious effort' [24] to be less sedentary.
People reported engaging in sedentary behaviour for specific activities, such as reading or using the computer. This was due to the associative benefits, for example, when engaged in sitting individuals reported that they could give greater attention to the task at hand [25] . Sedentary behaviour however was not always associated with interests, need or comfort as it was also attributed to people being 'lazy' , using it to 'pass the time' [46] or their disinterest in more active pursuits [31, 36] . As such, sedentary behaviour appeared to be an "easy", [32, 42] cheap or habitual alternative [47] to more active behaviours. Some forms of sedentary behaviour were seen as being integral components to daily life [25] , for instance, across studies it was common for participants to sit down to rest after work [31, 38, 48, 49] . However, participants involved in focus groups investigating their experiences of a sedentary behaviour intervention explained that, reducing sitting time at home or in the evenings would be easier than limiting sitting at work [21] .
There were a number of facilitators towards individuals being more active (and reducing sedentary behaviour). These included: being 'motivated and determined' to be less sedentary [24, 48] ; adhering to physical activity guidelines; motivated to age well [32] ; to keep their independence [33] ; and to look good and be healthy.
Environmental
Individuals' physical environment was an important factor when understanding the determinants of sedentary behaviour. People described being more likely to be sedentary during the winter months, when it was cold or wet, and short daylight hours [23, 24, 26, 31, 38, 40, 45, 46] . In line with this, symptoms associated with illnesses or ageing were barriers, for example, people with impaired eyesight expressed concerns over obstacles i.e. shrubs, which posed as hazards [33] .
Other practical constraints influencing sedentariness were financial costs [22] , poor transport links making walking to certain places difficult; home location [48] , work-life balance and neighbourhood crime. Problems associated with childcare [46] , and lack of availability of gyms, parks or greenspace, and poor quality of services [21, 44, 46] were also reported. Similar restrictions were described as logistical barriers by participants in sedentary behaviour interventions [22] . There was evidence to suggest that some individuals externalised fault, blaming practical factors for being less sedentary; when students were asked how they could reduce their sedentary behaviour, they predominately reported changes that others could make as opposed to actions that they could perform themselves [27, 47] .
Socio-cultural
Family, friends and pets [27, 32, 38, 41] were described as being able to prompt, remind and motivate participants to decrease their sitting time and engage in more physically active pursuits [42, 46, 48] : "He [a friend] lost three stone in a year…And it suddenly clicked and I decided I wasn't a lost cause" [48] . However, they could also discourage participants: one interviewee explained that if she went out on a Saturday with her mother she would "go on foot", whereas if she went out with her father they would go by car as he "doesn't want to walk" [38] . The benefits of social support were also described by participants in sedentary behaviour interventions, such as meeting new people, or feeling that they must attend sessions as to not let others down [22] . Although the current review included only two studies examining sedentary behaviour outside of Western culture, different socio-cultural norms and family traditions were shown to influence sedentary behaviour [42] . For example, in one study examining sedentary behaviour in South Asian women living in the United Kingdom (UK), the culturally accepted norm when becoming a motherin-law was being 'entitled to do a great deal of sitting after having raised a family' [49] .
Notwithstanding a high proportion of the studies reviewed here examined a female dominant sample, a strong gendered dimension emerged [30, 43, 48] . Several participants made reference to the limited culturally appropriate options to be less sedentary available to women: "The ladies who have no job, what [option] will they have except sitting at home? They cannot just go around roaming between the houses, socially it's not acceptable" [30] . Differences in socio-economic status appeared in the value afforded to certain leisure-time sedentary behaviours. Women of all socio-economic groups reported preference for TV viewing, but this appeared particularly popular as a pastime among women of low socio-economic status and, to a lesser extent, mid socio-economic status [43, 46] .
The media reportedly played an important role in influencing participants' perceptions of sedentariness. While it helped some individuals to live a healthier lifestyle, for others, it desensitised them or caused feelings of hopelessness as they felt there is little they could do about being sedentary [26, 48] . The importance of how key messages around sedentary behaviour are delivered was further demonstrated in intervention studies, as participants explained some of the information provided came across as being patronising [42, 45] . Many participants were unfamiliar with the term sedentary behaviour and were not aware of the associated health consequences [23-25, 28, 47, 49] . Further, misconceptions around sedentary behaviour were described: a stroke survivor showed 'surprise when told that lying down during non-sleeping hours was considered sedentary behaviour' [24] . Lack of knowledge contributed to cognitive distortions with some individuals demonstrating all-or-nothing thinking, perceiving that if they were not physically active they must be sedentary [21, 46, 47] .
Other participants found it difficult to understand that their level of sedentary behaviour was problematic because they regularly engaged in physical activity [42] . Also, as discussed in Theme 1 (retirement and later life), there seemed to be cognitive dissonance around sedentary behaviour as while many viewed sedentariness negatively, they felt that the seated activities they engaged in were not negative because they perceived those behaviours had 'many social and cognitive benefits' [26] . Despite participants' limited knowledge of sedentary behaviour, it was apparent that, on some level, individuals did understand that living a sedentary lifestyle was unhealthy. For example, participants described the guilt they associated with being sedentary [38, 46] , negative connotations and the stigma of identifying as being sedentary [26, 48] ; and some actively reduced their sedentary behaviour to be a good role model [46] . In one intervention study, participants described the link between too much sitting and health as 'logical, maybe even obvious…' [21] .
Educating people about sedentary behaviour was a common suggestion made by participants and researchers to reduce sedentary time. Participants felt this could be achieved in schools, workplace settings, community centres, places of worship, and health and social care settings [23, 38] . Although none of the studies included in this review explored the perceptions or experiences of healthcare professionals in relation to sedentary behaviour, healthcare providers reportedly played an important role in educating and influencing participants' sedentary behaviour. One interviewee explained [48, 49] : "I actually do stand a lot when I'm watching TV…I've been given advice by my GP [General Practitioner] to do it" [46] .
Strategies to change sedentary behaviour
Different strategies were described to reduce the total amount and break up bouts of sedentary behaviour. In one study [21] participants were asked to list key strategies used to 'sit less or move more' during a sedentary behaviour intervention. Eighteen different methods were suggested; the most common being walking, standing during TV breaks, reducing or turning off the TV, going to the gym, and standing while talking on the phone [21] . However, participants tended to focus more on strategies that specifically increased physical activity providing 'little to no specific recommendations' targeting sedentary behaviour [21, 46, 47] [46]. In intervention studies, there was a mixture of attitudes towards alternatives to sedentariness. Some participants were not in favour of modifying current sedentary behaviour, doubted the effectiveness of suggested strategies [21] or felt alternatives were too artificial or forced [42] . Others however, appeared to enjoy this version of 'multitasking' as it was a 'new way of exercising' [22] . Nevertheless, it was clear that any changes needed to be incorporated into participants' everyday lives and become habitual [34] .
Participants in sedentary behaviour interventions described the use of different behaviour change techniques. These included: monitoring their own sedentary behaviour [42] ; having the opportunity to problem solve and overcome barriers to being more active; reading leaflets or booklets that discuss the importance of physical activity and reducing sitting time [45] ; and regular prompts and reminders, for instance, key messages such as 'sit less' , 'move more' and 'stand more' [21] ). Financial incentives (e.g. reduced gym fees); opportunities for social comparisons and support [21] ; being able to set their own sedentary reduction goals [25, 42] ; praise from others [42] ; and rewards for reducing sedentary behaviours [40] were also reported. Technology-related behaviour change techniques were discussed including, wearable devices and computer or smart-phone/tablet applications (apps). Such strategies were described as helping to track progress, 'enable' , 'prompt' or 'remind' participants to sit less [21] , as well as being a key resource for information. While many participants had something positive to report about these methods, problems were experienced -this typically consisted of devices not being user friendly or practical [21, 42] .
For some people, their experience of the strategies designed to alter sedentary behaviour seemed to change as the intervention progressed. It was noted, for example, that some techniques could become rather agitating or frustrating and some individuals felt that failing to achieve intervention goals "could be depressing" [45] . Both substantial, long-term changes as well as more subtle, short-term nudges to reduce sedentary behaviour were suggested [21, 45] . It was identified that strategies to reduce sedentary behaviour had to be suitable, straightforward, achievable, enjoyable [35, 37] , time efficient, and tailored to the individual's particular circumstance, ability, and personal characteristics (such as age or gender) [45] . Indeed, 'the suitability of the activities could either motivate physical activity or sedentariness' [48] ; in one study, stroke survivors explained that if strategies were unsustainable or unrealistic, then they were 'needless' [24] .
Benefits of changing sedentary behaviour
Through changing levels of sedentary time and activity, participants in sedentary behaviour intervention studies reported a range of benefits. This included: increased stamina; balance; weight loss [21] ; general 'physical and psychological' wellbeing [22] ; a more active and 'fulfilling' life; pride at having made a change [42] ; improved mood; enhanced sleep quality [34] ; cognitive benefits; quality of life and 'mental health'. Participants explained that they were motivated to change by the short-term achievements "…you're immediately rewarded when you stand up and you're not so stiff…" [42] ) as well as the anticipated long-term gains [25, 42] : "Weight loss always motivates women" [45] .
Discussion
This review aimed to synthesise current knowledge in regards to the experience and perception of sedentary behaviour and participation in interventions designed to reduce sedentary behaviour in adults. We synthesised data from 918 participants from 30 studies and identified three analytical themes: (i) the impact of different life stages on sedentary behaviour, (ii) lifestyle factors influencing sedentary behaviour and (iii) barriers and facilitators to changing sedentary behaviour.
The first theme reflected the micro and macro pressures experienced at different life stages that are influential in shaping individuals' beliefs, attitudes and behaviour related to sedentariness. The Capability, Opportunity, Motivation and Behaviour (COM-B) model [50] recognises that behaviour is part of an interacting system. The heterogeneous nature of the participant groups in the current review allowed us to trace how these different components may be shaped depending on life stage. In childhood, individuals described having the motivation and capability of being active; however, parental and academic influences could limit opportunities, sometimes promoting sitting time. In adulthood, all components were influenced by personal experiences, social and working commitments, and economic circumstances. Overall, in the studies reviewed, this meant that participation in exercise reduced and sedentariness typically increased between childhood and adulthood. In later life, declining health meant that individuals were not always capable of being active and cultural expectations reduced opportunities, promoting sedentariness, regardless of whether individuals were motivated to be less sedentary or not.
Participants in some studies described using sedentary behaviour to cope with changes in health status.
Increased sedentary behaviour in illness has been reported elsewhere [51] . Notwithstanding that some sedentariness is necessary and inevitable in illness; our review highlights other important motivations behind this behaviour, suggesting it is also perpetuated by social and family norms, personal experiences and associated benefits, such as gratification. There is a risk however, that using sedentary time as a protective behaviour could become a self-fulfilling prophecy. For example, the belief that sedentary behaviour must be engaged in when ill, in addition to declining physical fitness caused by limited activity, may lead to further reduced mobility and impact negatively on health. Additionally, this behaviour may be generalised to cope with other demands associated with daily life.
Interventions designed to reduce sedentary behaviour should consider external and internal influences on individuals and groups at different life stages [52] . Individuals with (and without) medical conditions may need specific support to develop alternative coping techniques associated with less health risk.
The second theme demonstrated the multifaceted nature of sedentary behaviour. In our review, sedentary behaviour reportedly played a large role in participants' daily lives. However, the motives behind the adoption of this behaviour differed. When looking to change behaviour it is important to first formulate and understand the behaviour and approach the situation in a balanced way, recognising that not all sedentary behaviours/activities are inherently negative. Identifying personalised goals for sedentary behaviour reduction [53] will help guide what and how intensive behaviour change strategies need to be. This can incorporate understanding core beliefs associated with sedentary behaviours and identify alternatives to and adapt existing sedentary activities.
Environmental factors, in particular the weather, were commonly discussed as variables influencing sedentariness. The environmental barriers were similar to those reported in the literature on physical activity [54] . To reduce many of the practical barriers, sedentary behaviour reduction interventions could target where and when to change behaviour; while exercise is likely to be managed externally (away from the home), reducing sedentary behaviour can be achieved in the workplace or at home.
The third theme identified that while physical activity appears to be a widely understood term, the concept of sedentary behaviour and associated negative health consequences were less well known. Moreover, some participants dichotomised sedentariness and physical activity, believing that, if they are not physically active in line with guidelines they are sedentary, thus failing to recognise the value of light intensity physical activity as means to reduce sedentary behaviour. There is a need to educate people about the health risks of sedentary behaviour, as well as about methods and benefits of reducing sedentariness. However, Leask et al. pointed out that people are unlikely to be motivated to reduce their time spent sedentary if they are unaware or do not understand the impact of sedentary behaviour. Moreover, due to the importance and enjoyment of sedentary-based activities, 'demonising' all forms of sedentary behaviour is unlikely to be effective [25] . A sedentary behaviour reduction programme co-produced by older adult's highlighted the value of adequately and sensitively framing this kind of information. Group members suggested educational approaches should focus on the 'drawbacks' of sedentary behaviour as well as the positives of reducing sedentary behaviour and emphasise that some sedentary behaviours are 'beneficial' , such as cognitively stimulating seated activities [25] . Making a distinction between active, purposeful and passive sedentary activities is likely to be beneficial; this categorisation is consistent with how some individuals conceptualise and justify their sedentary behaviour [55] . In addition, given that some participants recognised the negative effects of sedentary behaviour and yet were still sedentary, it is clear that knowledge alone is insufficient to bridge the gap between cognitions and behaviour or to bring about sustained change. Additional strategies are required that look to serve different functions. Education may be effective in managing beliefs about sedentary behaviour. However, other methods such as individually tailored goal setting and action planning are needed to change established behaviours. Strategies aimed at initiating change will not necessarily be sustainable and methods to maintain change are unlikely to be acceptable if initial strategies fail to motivate individuals. Although we have identified some of the motivators for reducing sedentary behaviour, we are unable to draw firm conclusions concerning which sedentary behaviour specific strategies could be implemented and for what populations. Our findings do however support the use of multiple techniques and intervention functions [50] , and confirm that one single approach is unlikely to be suitable for all.
In highlighting the multifaceted nature of sedentary behaviour, our review findings are consistent with the elements of the social-ecological model [56] and also with the findings of a consensus study that developed a systembased framework consisting of six clusters of determinants of sedentary behaviour [57] . Sedentary behaviour in adults is influenced by a range of interrelated factors; public health interventions must take account of these factors. Strategies to reduce sedentary behaviours must be easily incorporated into participants' daily lives and be purposeful.
Limitations
We only included studies published in English and the majority of studies reviewed examined experiences of sedentary behaviour in Western countries. Therefore, the review findings cannot easily be generalised to other parts of the world. Exploring experiences of sedentary behaviour in a range of different cultures and populations would provide further insight into how socio-cultural, socio-economic and environmental factors shape peoples' attitudes and behaviours towards sedentariness.
There is no single, best approach to conduct a qualitative synthesis. Instead, the method used should be guided by the aims and purpose of the synthesis [58, 59] . We used a thematic synthesis approach in this review; but we recognise that there is debate about whether it is appropriate to synthesis data generated in research using different qualitative methods. One limitation of qualitative synthesis such is that the meta-themes developed are often broad and overarching; the specific contexts in and about which participants speak are difficult to retain in this kind of synthesis.
An additional aim of the review and thematic synthesis was to explore the views of carers, relatives and health and social care professionals in relation to sedentary behaviour in adults. We did not find any articles investigating views of these groups in relation to sedentary behaviour. It is possible that relevant articles were missed because our search terms were not specific to carers, relatives and health and social care professionals. Research is needed to the explore role that carers, relatives and health and social care professionals play in influencing sedentariness and whether and how their roles can be optimised.
The initial search for this review was conducted at the end of September 2017. We acknowledge that this area of public health research is experiencing considerable growth in numbers of publications. Studies since the end of September 2017 were not included in the current synthesis. Recognising this limitation, we repeated the search using the same parameters in April 2019. Overall, 7273 unique articles were identified. Two reviewers completed title and abstract screening and identified 33 titles for full text screening; nine of these studies met our criteria. Five papers investigated sedentary behaviour in those with a medical condition [60] [61] [62] [63] [64] , three explored factors affecting older adults' sedentary behaviours and the acceptability of potential strategies to reduce sedentary time [65] [66] [67] and one focused on factors influencing time spent in sedentary behaviour and explored strategies to reduce this sedentariness in African American women in home, work, and social environments [68] . This demonstrates the growing interest in understanding people's experiences of sedentary behaviour. Whilst the reported findings of these studies appear to be largely consistent with those we report following our thematic synthesis, the iterative nature of a thematic synthesis means that it would not have been appropriate to analyse and interpret these data in a post-hoc addition to our synthesis. What is more, qualitative research is less concerned with generalisability of findings, as it is with seeking situational, as opposed to demographic representativeness [69] .
Conclusions
Sedentary behaviour is influenced by a complex interaction between individual, environmental, socio-economic and socio-cultural factors. Micro and macro pressures are experienced at different life stages, including childhood, adulthood, and later-life and in the context of long-term illness that shape individuals' beliefs and behaviour related to sedentariness. Our findings suggest that knowledge of sedentary behaviour and the associated health consequences is limited in adult populations. At a population level there is a need for a clear and understandable definition of sedentary behaviour. This should be associated with provision of accessible information about ways in which sedentary behaviour reduction might be integrated in peoples' daily lives. Interventions targeting a reduction in sedentary behaviour will need to consider the multiple influences on sedentariness when designing and implementing interventions.
